Defect of synthesis of very long-chain fatty acids confers resistance to growth inhibition by inositol phosphorylceramide synthase repression in yeast Saccharomyces cerevisiae.
Aureobasidin A (AbA) inhibits Aur1p, an enzyme catalysing the formation of inositol phosphorylceramide in the yeast Saccharomyces cerevisiae. AbA treatment results not only in reductions in complex sphingolipid levels but also in accumulation of ceramides, both of which are believed to lead to the growth defect caused by this inhibitor. We screened for mutants showing resistance to this drug, and found that a lack of ELO3, the gene involved in synthesis of very long-chain fatty acids, confers resistance to the inhibitor. The resistance as to growth inhibition by reduction in Aur1p activity was also confirmed by repression of AUR1 expression under the control of a tetracycline-regulatable promoter. Under the AUR1-repressive conditions, the ELO3 mutant showed reduction in the complex sphingolipid levels and the accumulation of ceramide, like wild-type cells. However, with repression of LCB1 encoding serine palmitoyltransferase or LIP1 encoding the ceramide synthase subunit, the ELO3 mutation did not confer resistance to growth inhibition induced by the impaired sphingolipid biosynthesis. Therefore, it is suggested that the ELO3 mutant shows resistance as to accumulation of ceramides, implying that the chain lengths of fatty acids in ceramide are a critical factor for the ceramide-induced growth defect under AUR1-repressive conditions.